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ABSTRACT: This paper examines experimentally the burning behaviors of 
transformer oil pool fires. A series of transformer oil pool fire tests with different pool 
diameters (0.2~1m) was conducted. The mass burning rate, flame height, liquid layer 
temperature, flame temperature, and radiative heat flux were measured and analyzed. 
A new correlation for the mass burning rate as a function of pool diameter is deduced. 
The experimental flame height is compared to existing correlations and it is found that 
the present result is in better agreement with those deduced for heavy oils. The liquid 
temperature results show that the fuel layer consists of a boiling layer and a gradient 
layer, and the thickness of the boiling layer is found to be around 2.6 mm independent 
of the pool diameter. The flame temperature is also analyzed and three zones are 
observed, for which a piecewise function is deduced. The radiation fraction and the 
emissive power of the flame are determined respectively based on the source flame 
model and solid flame model, and an exponential decay of the radiation fraction as a 
function of pool diameter is obtained. The present results are important for estimation 
of thermal radiation from a pool fire on the surrounding objects in practical 
transformer oil fires.
Key Words: transformer fires; burning rate; flame height; temperature profile; 
radiation
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A wide variety of oil-immersed transformers is commonly used in electrical power 
delivery networks1. During the conversion of voltage, heat will be produced, and the 
transformer oil is usually used to cool down the transformers 2. As transformer oils 
are highly flammable, fire accidents or even boil-over can be triggered by external 
conditions, such as lightning strikes, switching transients, short-circuits, or other 
incidents1. The common probability of (0.04~0.25)% per year was used in the fire 
hazard analysis3. The development of transformer fire accidents was categorized into 
four stages: arc forming, oil pyrolysis, overpressure and equipment cracking4. After 
the cracking, the oil will overflow under gravity and then form a large burning area in 
the oil pit, which poses a great hazard to the nearby persons and equipment. This has 
been demonstrated in a serious transformer oil fire accident that occurred in 
December 22, 2019 in Jinan (a Chinese city)5. It was reported that the transformer oil 
leaked from the box and then formed a pool fire accident after the deflagration, which 
resulted in one fatality and two injuries5. 
The transformer fire hazard is closely associated with the transformer oil burning 
characteristics6. There has been considerable research describing the burning 
behaviors of hydrocarbon fuels, including heat feedback7, mass burning rate8,9, flame 
height10, etc. The mass burning rate, as one of the key parameters, depends on the 
pool size through a change of heat feedback from the flame to the fuel surface7. The 
heat feedback mechanism has been categorized into three regimes: conduction 
controlled (D<0.1m), convection controlled (0.1m<D<0.2m) and radiation controlled 
(D>0.2m)9,11. In practical fire accidents, the burning is usually controlled by radiation 
due to their large pool diameters. Burgess et al.11 derived an empirical correlation to 
calculate the burning rate of a pool fire (  for large-scale burning, (1  
	
)
where  is the mass burning rate of an infinite pool diameter;  is a constant for  	

fuels; D is the burning diameter). Subsequently Babrauskas9 provided the detail 
values ( , ) for some fuels, including those of the transformer oil (  	
 
=0.039g/(m2s), =0.7m-1)12. These values have been widely used in some  	

applications13, 14, however it is important to note that they were derived from 
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experimental data with only two pool diameters (D=1.2m and D=1.7m) for 
transformer oil pool fires9. In recent years, the values of  and  have been  	

constantly updated with new experimental data for some fuels, such as gasoline and 
kerosene8,13, however these for transformer oils have not been due to a lack of 
experimental data. Therefore the burning rate as a function of pool diameter for 
transformer oil is still unclear and needs to be further examined given its importance 
in the determination of flame height, radiation fraction and other important 
combustion characteristics such as heat release rate and flame temperature and 
velocities10,16,17. 
To date, the research on transformer oil pool fires is relatively limited, particularly 
using systematic experiments. Heskestad and Dobson17 conducted pool fire 
experiments using transformer oil over a rock bed in a 1.2 m diameter pan with and 
without drainage at the bottom of the pan and found that the fires self-extinguished 
after the liquid level decreased to a critical value in the drainage experiments. Zhang 
et al.6 conducted pool fire experiments using a cone calorimeter under five external 
radiative heat fluxes using three types of transformer oils (10#, 25# and 45#) and 
found that the ignition time of transformer oil decreased exponentially with the 
increase of heat fluxes. In addition, the effects of the thickness of transformer oil on 
the ignition characteristics were also discussed in the paper18. Wang et al.19 performed 
experiments on the auto-ignition characteristics of pure and oil-impregnated 
transformer insulating paper board and analyzed the ignition time, heat release rate 
and gas concentrations during fuel burning. It is worthwhile to note that in these 
studies6,18-19, the equivalent diameter of the fire ( , where S is the pool area) is 
all less than 10 cm, for which conduction is the dominant heat transfer mode, in 
comparison to radiation in real pool fire scenarios or experiments20,21. Clearly, there is 
a lack of experimental data to the quantitative thermal hazard analysis and 
corresponding firefighting for transformer fire accidents.
To fill this knowledge gap, this work aims to experimentally investigate the 
transformer oil burning behaviors of pool fires using different pool diameters, mainly 
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in the radiation-controlled regime (D20 cm). The mass burning rate, flame height, 
liquid layer temperature, flame temperature and radiation are discussed and analyzed 
in detail. Furthermore, correlations of burning rate, flame temperature and radiation 
fraction are deduced based on the experiments, which will be of practical use in 
thermal hazard analysis of transformer oil fire accidents as well as corresponding 
firefighting. 
2. EXPERIMENTAL SETUP
The overall schematic of the experimental setup is shown in Figure 1. All tests 
were conducted in a large hall. The doors and windows of the hall were all closed but 
not sealed during the tests, so the wind effect was not considered in this work. In the 
tests, KI25X transformer oil was used and the detail characteristics were shown in 
Table 1.
Table 1. The characteristics of KI25X transformer oil
Properties Value
Density (kg/m3) 883
Flash point () 155
Heat conductivity (W/(m K))19 0.128
Heat capacity (J/(kg K))22 1960
Effective heat of combustion (MJ/kg)6 40
In total, six fuel pans were used having diameters of 20, 30, 40, 60, 80, and 100cm 
as shown in Table 2. The height of the side wall of the pan is fixed at 10cm. In order 
to examine the effects of the fuel thickness, three averaged fuel thicknesses (1cm, 
3cm, 5cm) were used. A digital vernier caliper was used to measure the liquid layer 
thickness at different locations of the pan. The pan was placed on the top of a load cell 
(precision: 0.1g, maximum: 35 kg, Sartorius) to record the real time fuel mass. A 
fireproof board was placed between the load cell and the pan to protect the load cell. 
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shown in the results, the steady burning rate is independent of the fuel thickness when 
the fuel thickness is more than 1 cm. For ignition, 10 mL heptane was injected into 
the pan and ignited using a butane hand torch to initiate the combustion of the 
transformer oil.















1 20 1.0 407 9 40 5.0 5576
2 20 3.0 845 10 60 1.0 2586
3 20 5.0 1419 11 60 3.0 7540
4 30 1.0 647 12 60 5.0 12530
5 30 3.0 1818 13 80 1.0 4540
6 30 5.0 3174 14 80 3.0 13390
7 40 1.0 1253 15 100 3.0 20830
8 40 3.0 3396
3. RESULT AND DISCUSSION
3.1 Burning rate 
The transient burning rates of selected tests with different initial thicknesses are 
shown in Figure 2. The whole burning process can be divided into four distinctive 
stages: (a) ignition stage, (b) increasing burning rate stage, (c) steady burning stage 
and (d) extinguishment. At the ignition stage, it was observed that the flame only 
covered part of the fuel surface and the flame gradually spread to the whole surface. 
During this period, most of the transformer oil was not ignited and the flame was 
mainly due to the heptane burning. At the second stage, the burning rate increased 
quickly, accompanied by a quick increase of the flame height. The flame detached 
from the surface of the fuel due to limited availability of oxygen in the pan. 
Meanwhile, black smoke was gradually observed in this stage. At the steady burning 
stage, the burning rate and the flame height are nearly constant for a relatively long 
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period of time. In this period, the heat feedback from the flame to the fuel surface and 
the heat transfer process are nearly constant. At the last stage, the flame re-entered the 
pan and disappeared in a short time. The detailed characteristics in each stage are 
shown in Figure 3.
Figure 2 shows that the steady burning rate for tests with the same pool diameter is 
nearly constant, independent of its initial thickness in the tests. For example, for the 
20 cm cases the steady burning rate is 12.69, 12.34 and 12.18 g/(m2s) for the initial 
thickness of 1 cm, 3cm and 5cm respectively and the maximum relative difference is 
less than 5%. Subsequently, the fuel thickness effects on the steady burning rate are 
not considered and the averaged burning rate is used for further analysis.  






































































































Figure 2. Experimental data of burning rate for different initial thickness with varied 
diameter (Time[-]=Treal/Ttotal)
T=10 s T=30 s T=180 s T=900 s T=1300 s
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Figure 3. The burning process pictures of Test-14
Figure 4 plots the average steady burning rate as a function of pool diameter. 
Previous experimental data for transform oils with different pool diameters (1.2 m and 
1.7 m) by Heskestad10 and Kung and Stavrianidis12 are also included along with the 
correlation proposed by Burgess 11 for comparison purpose.







































Figure 4. The mass burning rate as a function of burning diameter
The experimental data show that the burning rate increases with increasing pool 
diameter and approaches a constant value for large diameters. This trend is consistent 
with that of other hydrocarbon fuels7-8. For a pool fire, the total feedback heat from 
the flame to the fuel surface controls the burning rate and can be expressed as:
      (1) =
	 )




 )(1  exp (  	))
where k, h and V represents heat conduction coefficient, the convective heat transfer 
coefficient, and StefanBoltzmann constant, respectively;  is in a constant which 	
equals the extinction coefficient multiplied by the mean beam length corrector ( ); 	

D is the pool diameter, F is the view factor, and Tr ,Tg, Tf and Tl are the temperatures 
of the pool rim, liquid gas above the liquid surface, flame and liquid fuel, 
respectively. For radiation-controlled burning (D>20cm)7, the heat feedback can be 
simplified as:




 !")(1  exp (  	))
The burning rate ( ) can be written as 
                   (3)(#$( !" ) + %&) = 
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where cp is the specific heat at constant pressure, Lv is the latent heat of vaporization, 
and Tboil and  are the fuel boiling point and ambient temperature, respectively. 
Combining eqs (1-3), the burning rate can finally be expressed as:
      (4)m =
(4 4 )
#$( !" ) + %&
(1  exp ( 	)) = m(1  exp ( 	))
where  is the mass burning rate of a pool fire with an infinite pool diameter. The m
burning rate of most fuels with diameter larger than 1m can be approximated as the 
maximum burning value ( )9. In this study, the parameters of  and  are m m 	
obtained based on the experimental data fitting as was done in the paper9, as shown in 
Figure 3. The present correlation also agrees with the other tests with different pool 
diameters (Diameter: 1.2 m, 1.7 m) in the references10,12.
3.2 Flame height
Flame height associated with the heat flux distribution is a key parameter in pool 
fire thermal hazard analysis8,11,14. The flame height can be determined by means of the 
visible images obtained from the video recordings. In the tests, the two cameras were 
located far away from the pool at different positions. An algorithm was developed to 
distinguish the flame contour. Videos of the flames were converted to a series of 
binary pictures and then the flame height was be determined based on a certain scale, 
as commonly done in literatures26-28. The detailed processing examples are shown in 
Figure 5.
81 cm
104 cm86 cm83 cm
Figure 5. Flame contour extraction map
After obtaining the instantaneous flame heights in each picture, the flame 
intermittency was then obtained following the procedure in the paper29. Figure 6 
presents the flame intermittency versus dimensionless height, L/D, for the case with a 
pool diameter of 0.8 m. The average flame height is the one having a flame 
intermittency of 0.5. 
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Figure 6. Flame height intermittence versus L/D for a diameter of 0.8 m burning 
(151s <t< 161 s)
The dimensionless flame height (L/D) can be correlated to a dimensionless number 
30-33 as. (
)
                       (5)%  = *(( ) )
 
+ #
The parameters of a, b and c are constants, which are given in Table 3. It can be 
seen that their values vary significantly, because they are determined based on 
different tests having a wide range of scales and using different kinds of fuels. 
Table 3. The parameters used to evaluate the experimental flame length data

















3.7 0.4 -1.02 Laboratory-scale data
Figure 7 shows a comparison of the present experimental flame heights and 
predictions using different correlations. As it can be seen in Figure 6, the predictions 
vary widely between different models. In the experimental data, we also included an 
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additional measurement for a pool dimeter of 1.9 m. The test was conducted to study 
fire suppression, but a steady flame height was observed before the fire extinguishing. 
































Figure 7. Comparison between the experimental flame height and the predictive 
values by different models
Figure 7 shows that the Fays and McCaffreys correlations can provide a good 
prediction when the pool diameter is small (D 40cm). With the increase of pool 
diameter, both methods tend to overestimate the flame height. As we have known that 
the burning efficiency will gradually decrease for heavy oils burning due to the 
incomplete combustion. In addition, the production of strong smoke also limits the 
increase of flame with the increase of pool diameter. The Fay correlation is based on 
the LNG pool fire tests32 and McCaffreys correlation is from light fuels33. Therefore, 
the effects caused by burning efficiency and smoke on flame height are not 
considered adequately in the two correlations. With increasing burning diameter, both 
Moorhouses and Mangialavoris correlations, derived from large scale pool fire tests, 
are in good agreement with the measurements. The average relative difference 
between the Moorhouses and Mangialavoris correlations and the experimental data 
is similar, 0.114 and 0.120 respectively. This result is consistent with the finding of 
the paper26 that Moorhouses model is more suitable for large scale gasoline and 
diesel pool fire.
3.3. Temperature profile
3.3.1. Liquid and vapor temperature
For the temperature profile in a liquid layer, a uniform temperature layer near the 
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liquid surface and a lower layer with a large temperature gradient were observed for 
small pool fires (D=10 cm)20-21,34. However, there is still very limited information on 
the temperature profile in transformer oil burning, particularly for medium-scale 
(D>0.2m) pool fires. Figure 8 shows the results of the measured transient liquid 
temperature for selected cases.



























 Height= 1 cm
 Height= 2 cm
 Height= 3 cm
 Height= 4 cm







































 Height= 1 cm
 Height= 2 cm
 Height= 3 cm
 Height= 4 cm







































 Height= 1 cm
 Height= 2 cm
 Height= 3 cm
 Height= 4 cm







































 Height= 1 cm
 Height= 2 cm
 Height= 3 cm
 Height= 4 cm













Test 3 Test 9





Figure 8. The measured temperature in the pan as a function of time
We recall that the top thermocouple in the pan is positioned at 5cm from the pan 
bottom surface, so it was initially exposed in the air for Test 3 and Test 14. This 
explains the initial sharp increase of temperature at this location. With increasing 
burning rate, this thermocouple became gradually immersed in the fuel vapor and the 
corresponding measured temperature decreases with time and eventually became 
constant at about 400 oC, indicating the formation of fuel-rich core region above the 
fuel surface35. In order to directly reflect the whole temperature variation in the pan, 
the measured temperature by the thermocouple at the height of 4cm from the bottom 
surface in Test-12 is used as an example. At the initial stage, the thermocouple was 
immersed in the fuel and the temperature increased from 30  to 332 . As the 
measured temperature achieved the boiling point, the measured value kept nearly 
constant from 1423s to 1565s. After 1565s, the measured temperature experienced a 
Page 12 of 26






























































quick increase and then remained nearly constant until near the end of the tests, when 
the temperature increased dramatically around from 400 to 800 indicating the 
presence of the flame at this location. According the temperature variation in the pan, 
this process can be divided into five stages, as shown in Figure 8 (Test 12). And the 
detailed characteristic in each stage is described as follows:
(1) Gradually temperature increase stage: After ignition, the surface temperature 
will achieve the boiling point in a short time36. The fuel below the boiling layer will 
be heated by heat conduction. Meanwhile, the distance between the thermocouple and 
the fuel surface will decrease with the continuous burning. So the measured 
temperature will increase until it reaches the boiling point.
(2) Steady temperature stage: The measured temperature is nearly constant (~330, 
the boiling temperature) when the measurement positions are close to the fuel surface. 
The measured temperature with the boiling point can keep constant and continue for 
some time until the thermocouple is exposed to the fuel vapor. The appearance of the 
steady temperature stage illustrates the existence of the boiling layer below the fuel 
surface. Based on the temperature measurements in the liquid layer, the thickness of 
the boiling layer can be estimated as:
                       (6) !" = 01 × (12  11)
where  is the burning rate (mm/s), t1 is the start time when the measured 0
temperature achieves the boiling point and t2 is the end time, after which the 
temperature exceeds the boiling point, followed by a quick temperature increase. 
Based on eq 6, the boiling thickness at different pool sizes (D=20cm, 40cm, 60cm, 
80cm) is calculated and the average values are approximately 2.46 mm, 2.85 mm, 
2.64 mm and 2.54mm, respectively, all slightly less than 3.0mm observed in the 
paper21. The reason for the deviation is closely associated with the radiation 
absorption properties of the fuel layer20-21, 34. 
(3) Sharp temperature increase stage: After the thermocouple is exposed to the fuel 
vapor, a sharp temperature increase from around 330 to 380 is observed. This 
illustrates the existence of a vapor layer with a large temperature gradient just above 
the fuel surface, which promotes the heat convection heat feedback between the fuel 
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(4) Second steady temperature stage: It has been known that there is a fuel-rich core 
region above the fuel surface for pool fires35. As the liquid fuel is vaporized and the 
surface of the fuel recedes, the thermocouples become immersed in the fuel vapor and 
not directly in contact with the flame. The speed at which the fuel surface decreases is 
very small, so it has little influence on the flame behavior. Therefore, the temperature 
of fuel vapor near the fuel surface in the pan can keep steady. The temperature 
increase at 4mm is only about 26 oC at the start and the end of this stage. The slight 
increase is likely due to the small increase in the distance between the thermocouple 
and the fuel surface. 
(5) Second sharp temperature increase stage: Near the end of burning, the liquid 
fuel is nearly all consumed and all the thermocouples were exposed in the vapor. The 
flame entered the pan where unburn gas vapor is, and as a result the measured 
temperature all increased sharply. The extinguishment of the flame followed shortly, 
indicated by the sudden decrease of the measured temperature.
3.3.2. Flame temperature
Figure 9 shows the axial flame temperature variations with time for Tests 4 and 15. 
The maximum value of flame temperature is about 800 , with similar values 
observed in other tests. The variation of the flame temperature with time is consistent 
with that of the burning rate. For further analysis, the average temperature at the 
steady burning stage is used to study the vertical temperature profile. 
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Figure 9. The axial flame temperature as a function of time
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The dimensionless temperature increase, , are plotted in Figure 9 (4 )/
against the normalized height, , where Tz is the flame temperature at location Z; 5 (
0.4
T is the ambient temperature; The heat release rate ( ) can be expressed as:(
                           (7)( = m × ./# × 
where S is the pool area ( ) and  is the effective heat of combustion given 2 4 ./#
in Table 1. 
The flame temperature profile can be divided into three regions: isothermal zone; 
rapid decrease zone and slow decrease zone based on the temperature variation in 
some papers 37-39. For example, a piecewise function is correlated and given by Tao et 
al. derived from the large scale aviation kerosene pool fire37 as also shown in Figure 
10. 









D=20 cm;  D=30 cm
 D=40 cm;  D=60 cm
 D=80 cm;  D=100 cm
Piece function model by Lu et al.








Figure 10. the normalized temperature riseTz/T as a function of 2/5
It can be found that the modified model by Lu et al. gives a better agreement for the 
isothermal zone, while the deviation gradually becomes large for the second zone. 
This can be attributed to the difference in the pool diameter and fuel types. Base on 
the present experimental data, a new piecewise function can be deduced and the 
results are shown in Figure 9. 




           2.45;                                5 (
0.4 < 0.03
         0.33 × (5 (
0.4)
0.57
;      0.03 > 5 (
0.4
> 0.1
0.0086 × (5 (
0.4)
2.15




It is noted in Figure 10 that the zone of the isothermal zone is narrow and the flame 
temperature decreases quickly in the second zone. The larger air entrainment and the 
Page 15 of 26






























































Page 16 of 26




































































 D= 20 cm
 D= 40 cm
 D= 60 cm




















Figure 12. Measured radiative heat flux for different pool sizes (Time[-]=t/ttotal)
  The variations of radiative heat flux are consistent with those of the burning rate 
and the measured values are nearly constant in the steady burning stage. In order to 
determine the radiation fraction, the average radiative heat flux at the steady burning 
stage is used. Based on eq 10, the radiation fraction is calculated and the results are 
shown in Figure 13. 



























Figure 13. Experimental results vs. proposed model and McGrattans model
The radiation fraction decreases with increasing pool diameter in Figure12, which 
is in accordance with the finding for other fuels8, 26. Existing correlations8,23,43 for 
radiation fraction assume that  ~D-0.5, ~constant, or an exponential relationship B
between  and pool diameter42. At present, McGrattans model is widely used in B
some liquid pool fires 43-44. 
                      (10)B = B*D
#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where  and c=0.05 43. Although these values are derived from the B*D = 0.35
experimental data fitting, involving a range of different liquid fuels, there is still a 
large deviation for certain fuels, which has been illustrated by Chatris et al.8. In Figure 
13, it can be seen that the predicted values by McGrattan model overestimates the 
practical values. So the parameters in eq 10 are reacquired (  and B*D = 0.36
c=0.228) by the fitting of experimental date. The correlation coefficient can reach 
about 0.96. In the new correlations, the value of c is larger than the previous value, 
which means a quick decrease in radiation fraction with the increase of pool diameter. 
This is attributed to the obvious smoke blockage for the heavy oil burning as 
illustrated in Figure 14. 
Strong Smoke
Figure 14. The smoke blockage effect on the flame radiation
3.4.2 Emissive power of flame surface
To calculate the radiative heat flux from a fire to a nearby object (at closer 
distances), a solid flame radiation model is widely used, in which the flame is 
idealized as a vertical cylinder emitting thermal radiation from its surface44. The 
radiative heat flux from a fire to a nearby object can be expressed as:
                          (11)q = 1  2FG
where  is a geometric view factor;  is the atmospheric transmissivity to 1  2 F
thermal radiation, simplified as one for near target45;  is an average emissive G
power of flame surface. Various empirical models are available to predict emissive 
power and the corresponding calculation results in the tests are shown in Table 4. For 
Model 1, the average flame temperature obtained from the experiments, around 1030 
K, is used for the calculation.
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the initial fuel thickness. So, the measured radiative heat flux values from tests 3, 6, 9, 
12, 14 and 15 are used. The comparison between the experimental values and the 
calculations by different models is shown in Figure 16.
































Figure 16. Comparison of experimental and calculated radiative heat flux using the 
different emissive surface models 
It is seen that Model 1 can predict well the radiative heat flux within errors of ±
15%. For the small pool diameter burning (D40 cm)	Model 5 can give a good 
prediction. However, the discrepancy increases with increase pool diameter. This 
could be attributed to the assumption that the flame is a perfect cylinder, while in fact 
necking-in due to the air entrainment occurs as shown in Figures 4 and 12, which has 
been discussed in detail in the paper49. The assumption in Model 5 results in a lower 
emissive power. Model 2 is recommended by Mudan for hydrogen fuels 44, and the 
predictive accuracy is relatively poor due to use of a constant for the emissive power. 
In Models 3 and 4, the predictive values are larger than the experimental values 
because the effects of smoke are not considered well since light component fuels were 
used in the development of these models. Overall, Model 1 ( ) provides the E = IJ
4  
best agreement and could be used to estimate the thermal radiation of pool fire on the 
surrounding objects in the actual fire accidents.
4. CONCLUSION 
This study was aimed at identifying the burning characteristics of the transformer 
oil pool fires. To this end, a series of transformer oil pool fires was performed with 
different pool diameters. The burning rate, flame height, the liquid layer and flame 
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temperature profile, and radiation were measured and analyzed. The main results are 
as follows:

 New key burning parameters (  g/m2 and =1.78 m-1) for the m = 28.65 	
transformer oil pool fires are deduced based on present experimental data and also 
verified by existing data in the literature. 

 Several empirical models for flame height were examined and it was found that 
the ones developed for heavy fuels agree better the measurements for transformer oils, 
which is consistent with the finding in Muñoz et al.s study for a diesel pool fire.

 In the liquid layer, a boiling layer and a gradient layer were observed based on 
the temperature measurements. The average thickness of the boiling layer in the 
steady burning stage is approximately 2.6 mm for the transformer oil pool fires. 

 A new piecewise function is provided to calculate the axial temperature for 
transformer oil pool fires, with a similar finding reported in the literature for aviation 
kerosene pool fires. 

 Correlations are also developed for radiation fraction and flame surface emissive 
power. The radiation fraction is determined by the source model and a new correlation 
for the radiation fraction as a function of pool diameter ( ) is B = 0.36
6733?
deduced. Using the solid flame model, a flame emissive model based on the flame 
temperature ( ) is found to estimate well the radiative heat flux of pool fire on E = IJ
4
the surrounding objects in transformer oil pool fire accidents.
The measurements reported here can help to enrich the basic experimental data of 
transformer oil pool fires which have been rarely reported. These results and 
fundamental analysis will lay a solid foundation of thermal hazard assessment for 
practical transformer oil fire accidents. 
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